) the emergence of human cognitive abilities and symbolic behaviour are explained by people's agglomeration in ever larger communities, going beyond the smaller social groups of the Palaeolithic. Asouti (2006, 118-19) recently criticized both approaches as being too overtly associated with the concepts of diffusionism and regionalism, arguing that interaction spheres are too easily confused with ethnic or cultural macro-scale forms of social organization. These discussions seem to rely on the same broad assumption: interaction during the PPNB was more complex, differently organized, intensive and commonplace, and existed on more numerous and diverse levels than that during preceding periods. Likewise, Hodder (2007, 108) has argued that the emergence of agricultural production and sedentism would have been impossible without 'a changed relation to time and history'. He argues that hunter-gatherer social relations were short-term and immediate, and attributes changes in how people conceptualized social relationships in time and space to have emerged during the Late Epipalaeolithic Natufian (c. 14,700-12,000 cal. bp) in the southern Levant. For him, this development is evident in an ever-increasing dependency on 'things' and the social relations in which objects were interdependIn the prehistory of the Levant, discussions of social interaction continue to focus primarily on the Neolithic and later periods (Belfer-Cohen & Bar-Yosef 2000; although see Watkins 2008) , despite some debate about interactions (social or otherwise) of anatomically modern humans and Neanderthals during the Middle Palaeolithic (e.g. Bar-Yosef 1988; Henry 1994; Kaufman 1999; Rak 1993; Shea 2003) . Indeed, some authors have suggested that during the Pre-Pottery Neolithic B (PPNB) new, more complex forms of social interaction arose, which in themselves -apart from or in direct relation to economic changes -define the Neolithic as a new, significant departure in human history and development (e.g. Bar-Yosef 2001; Bar-Yosef & Belfer-Cohen 1989; Cauvin 1994; Simmons 2007; Watkins 2003; 2010) . Similarities in various cultural expressions -architecture, burial customs, artefacts, trade and exchange of exotic items -have been used to track these interactions and to discuss the nature of social organization. While Bar-Yosef (2001; Bar-Yosef & Belfer-Cohen 1989) has described this from the perspective of the 'PPNB interaction sphere ', Watkins (2003; 2010) has preferred to discuss it as 'peer-polity interaction' or the emergence of supra-regional networks. For ently involved. This dependency, in turn, triggered a changed perception of time, memory and history that facilitated the emergence of Neolithic settlements, economies and cosmologies (Hodder 2007, 108) . The evidence for interactions derives from the exchange of material culture (e.g. the 'obsidian trade' or greenstone beads), common themes in symbolic expressions (such as figurines), related types of architecture, artefact types and the spread of domesticated plants and animals. Interaction traceable through the exchange of material culture, symbolic themes or economic practices is considered to apply at the inter-group scale, whereas intra-group social interaction is reconstructed from settlement layouts, burial practices or the existence of 'special-purpose' buildings, such as the Jericho tower or various buildings interpreted as 'shrines' or communal buildings (e.g. Hole 2002; Kuijt 2000a,b; Rollefson 2004 ). This cursory overview shows that qualitatively or quantitatively more complex social interactions within and between communities are considered a defining factor of the Neolithic 'way of life'. It could be said then that interaction has helped to define the Neolithic as a new and radically different era, distinguishing it from the lives of hunter-gatherers before. Furthermore, the increasing level of interaction is considered to be directly related to fundamentally altered forms of social organization, including the emergence of social inequalities and hierarchical, stratified societies.
When we compare the preceding Epipalaeolithic period (c. 23,000-12,000 cal. bp) to this rich discussion of interaction in the Neolithic, we are tempted to ask whether there was any meaningful social interaction between and within social groups at all. At least this would be suggested by the scant attention paid to such questions in most of the literature on the Epipalaeolithic. The near total lack of a debate on this issue (but see e.g. Bar-Yosef 1989) reflects an almost stigmatic contradiction between how the Neolithic and the Epipalaeolithic are viewed and interpreted. If addressed at all, researchers focus primarily on the Late Epipalaeolithic (Natufian) in its role as a direct economic and cultural precursor to the Neolithic (Bar-Yosef 1998; Bar-Yosef & Belfer-Cohen 1992; Bar-Yosef & Meadow 1995; Belfer-Cohen 1991; Goring-Morris & Belfer-Cohen 1998; Perrot 1966; Valla 1975; . Henry (1989, 208) , for example, proposed a model of social interaction in the Late Epipalaeolithic based on a matrilineal social organization and exchange of marriage partners between groups. Because the Natufian is seen as a complex hunting and gathering society, discussions of social interaction are considered more applicable here. Indeed, the comparatively abundant and varied inventory of portable figurative art objects known from the Natufian, as well as a rich record of graves that include elaborate grave goods and burial practices, have facilitated such discussions of social organization and hierarchies (Belfer-Cohen 1995; Boyd 2001; Byrd & Monahan 1995; Wright 1978) . Prior to the PPNB, social interaction is considered to have been more sporadic -due to lower population numbers -and primarily based on kinship. Leaving aside the Late Epipalaeolithic, one could argue that the disparity where the Early and Middle Epipalaeolithic is concerned reflects a dichotomy between how archaeologists have dealt with hunting and gathering societies, on the one hand, and farmers on the other (e.g. Barnard 2004; Boyd 2002; Gamble 2004; Ingold 1992; Pluciennik 2002; . We have to ask ourselves whether we really want to imply that only the more 'advanced' farming communities of the Neolithic were involved in the creation of elaborate forms of interaction. Facing a similarly dichotomous perspective in the context of the Mesolithic and Neolithic in Britain, Richard Bradley was led to comment that 'successful farmers have social relations with one another, while hunter-gatherers have ecological relations with hazelnuts ' (1984, 11) . One only needs to replace 'hazelnuts' with 'cereal grasses' to make this statement applicable to southwest Asia.
In this article, we look at inter-group interaction in the Epipalaeolithic of the Azraq Basin in eastern Jordan to move beyond this dichotomy. The region has been a key area for research on final Pleistocene cultural transformations and provides a wide range of evidence for discussion (Betts 1991; Garrard 1991; Garrard et al. 1988; 1994a; Garrard & Byrd 1992; Muheisen 1983; 1988a) . We argue that existing and new data from a number of research projects provide ample evidence for social interaction between different communities of late Pleistocene hunters and gatherers, which have significant implications for how we consider their development.
For the purpose of this article we follow the conventional definition of the Epipalaeolithic in southwest Asia. Beginning at around 23,000 cal. bp and lasting until c. 12,000 cal. bp, the period is characterized by an increase in microliths amongst the retouched chipped stone tool component, accompanied by a shift towards intensive bladelet production. Several overviews of the Final Pleistocene Levant have been published and the reader is referred to these for a more detailed synthesis of the period (Bar-Yosef 1970; 1981; Bar-Yosef & Belfer-Cohen 1989; Bar-Yosef & Meadow 1995; Byrd 1994; Fellner 1995a,b; Goring-Morris 1987; Goring-Morris & Belfer-Cohen 1998; Henry 1989; Olszewski 2001; Schyle 1996; Valla 1995) .
Here we offer no specific definition of 'interaction', beyond its literal meaning. Social interaction between individuals and groups can take many diverse forms, from exchange, trade, armed or violent conflict, exchange of marriage partners, co-operation in subsistence practices, or group aggregations relating to political negotiations or ceremonial and ritual activities. These are more often than not difficult to pin down with much precision in deep prehistory. Nevertheless we will highlight the scope and character of these interactions in as much detail as we feel is empirically possible. Keeping with the term social interaction assures a 'useful ambiguity' for the argument we seek to develop here. In tracing interactions we are dependent on the material record of human action in our study region. Needless to say, this is a fragmented and incomplete palimpsest of human occupations and is therefore inherently biased. While we acknowledge the limitations of this data we hope to show that by considering a wide range of evidence and comparing it against each other that it is possible to interpret the material traces with a view to interaction.
The study area
The Azraq Basin occupies c. 12,000 km 2 of the eastern steppe and desert of the Transjordanian plateau. Stretching from the Jebel Druze region in southern Syria to northern Saudi Arabia, the basin occupies the majority of the semi-arid to arid region of modernday north-central Jordan (Fig. 1) . At the heart of the basin lies the Azraq Oasis, a shrinking wetland once populated by a wide range of plants and animals and fed by a series of copious springs (Nelson 1973) . Excavations at several sites throughout the basin since the late 1970s and examination of sedimentary sequences suggest that local conditions in the basin during the latter part of the Last Glacial Maximum and the subsequent final Pleistocene were amenable, with localized marshlands existing in several locales (Byrd & Garrard 1989; Garrard 1998; Garrard et al. 1988; Macumber 2001) . Research on the prehistory in the Azraq Basin began in earnest during the late 1970s and continued throughout the 1980s and early 1990s (Betts 1988; Byrd 1988; Byrd & Garrard 1989; Copeland & Hours 1989; Garrard 1991; Garrard & Byrd 1992; in prep.; Garrard et al. 1977; 1986; 1994a,b; Muheisen 1983; 1988a,b,c; Rollefson 1983; Rollefson et al. 1997) . More recent field research has begun to expand on this existing picture by adding new sites and inventories and by re-investigating previously excavated sites (Maher et al. 2007; Richter & Röhl 2006; 2010a,b; Rollefson et al. 1999; Wasse & Rollefson 2005) .
The Azraq Basin is notable for preserving evidence for two of the most substantial open-air Epipalaeolithic sites known in southwest Asia. Jilat 6 (Byrd & Garrard 1989; Garrard 1998; Garrard & Byrd 1992; Garrard et al. 1988; 1994a) and Kharaneh IV (Maher et al. 2007; Muheisen 1983; 1988a,b,c) comprise total surface areas of c. 19,000 m 2 and 22,000 m 2 , respectively (Fig. 2) . Excavations have demonstrated a considerable intensity of occupation at both sites showing multiple stratified occupation surfaces and producing lithic artefacts in the hundreds-of-thousands. Stratigraphy, radiometric dating and artefact typologies show that Kharaneh IV, at least, was repeatedly re-occupied over the course of c. 3000 years, displaying a unique recurrence of human occupancy at a single location. Apart from these two sites, other Epipalaeolithic sites in the Azraq Basin are significantly smaller and characterized by more shallow accumulations of cultural deposits (Garrard et al. 1994a) . Although many are visible as surface scatters of lithic artefacts, most contain subsurface cultural deposits and also have relatively dense accumulations of material culture. This inventory of final Pleistocene sites provides a rich and diverse body of evidence which can be used to examine interaction. To do so, we will draw on a variety of primary sources of evidence: settlement patterns, chipped stone artefact industries and their spatial distribution, the procurement of raw materials for ground-stone tools and their transportation, as well as data from sea shells and their distribution at different sites in the Azraq Basin and beyond.
Lithic industries
The Early and Middle Epipalaeolithic in the Azraq Basin is characterized by a unique array of lithic industries, and their patterned spatial distribution. Research into the final Pleistocene of southwest Asia over the last 70 years or so has led to the definition of a number of lithic industries based on differences both in lithic typology as well as technology (for details see Byrd 1994; Bar-Yosef 1970; Bar-Yosef & Vogel 1987; GoringMorris 1987; Olzsewski 2001; see Table 1 ).
During the Early Epipalaeolithic we can broadly distinguish two major groups of assemblages in the Azraq Basin (Fig. 3 & Table 2 ). Those from Kharaneh IV Phase B, and the assemblage from 'Ayn Qasiyya Area A and B, show clear similarities (Richter in press; Richter et al. 2007; 2010a) . By contrast, other Early Epipalaeolithic sites (Jilat 6 lower, Uwaynid 14 lower and upper, Uwaynid 18 upper phase, and 'Ayn Qasiyya Area D) fall into a second, contemporary group (Byrd 1988; Byrd & Garrard 1989; Garrard & Byrd in prep.; Garrard et al. 1994a; Richter et al. 2010a) . Comparing these assemblages on a wider, inter-regional scale, they can be assigned to the Kebaran ( Byrd 1994; Goring-Morris 1995; GoringMorris & Belfer-Cohen 1998; Olszewski 2001; . A later sub-phase, present at two sites, is the Early Epipalaeolithic Qalkhan at Jilat 6 middle phase and Azraq 32 (Garrard & Byrd in prep.) . 1 Stratigraphically-later assemblages can be identified with the Nizzanian industry (Jilat 6 upper phase, Kharaneh IV C, and Azraq 17 Trench 1: Goring-Morris 1995, 154-5, fig. 8 ). 2 Post-Nizzanian industries of the incipient Middle Epipalaeolithic are known from a number of sites in the Azraq Basin. More or less, clearly identifiable Geometric Kebaran assemblages are Kharaneh IV D, AWS 48 and Wadi Jilat 28 (Garrard & Byrd in prep.; Muheisen 1983; 1988a,c; Muheisen & Wada 1995) . Jilat 8 and 22 upper can be more readily identified with the Mushabian industry (Garrard et al. 1994a; Garrard & Byrd in prep.) , while the assemblages from Jilat 10 and Jilat 22 lower and middle do not fit any particular known profile. C14 dates from many of these sites place them firmly in the Middle Epipalaeolithic time frame (Garrard et al. 1994a) .
Representative Late Epipalaeolithic lithic assemblages are known from three locations in the southern Azraq Oasis, as well as a number of surface collections elsewhere in the Azraq Basin. The sites from which inventories have been reported -Azraq 18, Mugharet al-Jawa, Khallat Anaza, Jebel Subhi, Shubayqa and Bawabah (Bawwab al-Ghazal) -all have broadly comparable lithic artefact inventories (Betts 1998; Rollefson et al. 1999) . Unfortunately, so far no C14 dates have been obtained from any Natufian sites in the Azraq Basin. This makes it difficult at present to place these artefact inventories in an absolute chronological framework.
In sum, excavations at Epipalaeolithic sites in the Azraq Basin have revealed a remarkable degree of technological and typological diversity. What is noticeable about this variability is that it is not only tempo- Henry 1989; Olszewski 2001; . Kharaneh IV, on the other hand, only contains assemblages of a Kebaran affinity. 'Ayn Qasiyya is the only site in the Azraq Basin, and apparently in the whole of the southern Levant, which has produced both Nebekian and Kebaran inventories (Richter et al. 2010a; Richter in press) . Stratigraphically later assemblages (Jilat 6 Figure 3 . Diagnostic chipped-stone tools from Epipalaeolithic sites in the Azraq Basin (not to scale; compiled from Byrd 1988; Garrard & Byrd 1992; Muheisen 1988b; Garrard 1991; Betts 1998) .
upper phase, Kharaneh IV Phase C, Azraq 17 Trench 1), show superficial similarities, yet further studies are in progress -particularly on the Kharaneh IV assemblage -to verify their exact commonalities. During the subsequent Middle Epipalaeolithic, sites that can be broadly considered to belong to the Geometric Kebaran can be found in the oasis at AWS 48 (Richter in press), at Kharaneh IV Phase D (Muheisen 1988a,c) and Jilat 28 (Garrard & Byrd in prep.) . The Middle Epipalaeolithic assemblages from the Wadi el-Jilat, on the other hand, show a more diverse range of microliths with the addition of a previously unseen tool type -the Jilat knife (Garrard & Byrd 1992) . During the late Epipalaeolithic, lithic inventories are more directly comparable across the Azraq Basin, and can all be broadly identified with the Natufian (Betts 1991; Garrard 1991) . Considering the technological and typological variability of these assemblages, their spatial distribution in the region, and change in these factors over time we argue that these characteristics allow us to trace interaction between different communities of final Pleistocene hunter-gatherers. Tracing social interaction on the basis of chippedstone artefacts is of course a tricky business. There has been considerable debate amongst prehistorians working in the Epipalaeolithic of the Levant, as elsewhere, about the interpretation of variability in lithic artefact industries (Bar-Yosef 1991; Barton & Neeley 1996; Clark 1996; Fellner 1995b; Goring-Morris 1996; Henry 1995; Kaufman 1995; Neeley & Barton 1994; Olszewski 2006; Phillips 1996) . The technological and corresponding spatial patterns identified in the Azraq Basin are interesting since they reflect wider spatial arrangements of lithic industries during the Epi palaeolithic. During the Early Epipalaeolithic, Kebaran assemblages (lacking the microburin technique) are found predominantly along the Mediterranean coastal plain and in the central Rift Valley, extending into the Beqaa' Valley to the north (Bar-Yosef 1981; Fellner 1995a; Goring-Morris 1995; Goring-Morris & Belfer-Cohen 1998; Hours 1992; Schyle 1996) . Largely contemporary Nebekian inventories are predominantly found in the eastern, more arid Levant, stretching from southern Jordan all the way into central Syria (Byrd 1994; Goring-Morris 1995; Goring-Morris & Belfer-Cohen 1998; GoringMorris et al. 2009; Henry 1995; Olszewski 2001; Rust 1950; Stutz & Estabrook 2004; Schyle 1996) . From the Nizzanian onwards, however, there appears to be somewhat less spatial differentiation. Nizzanian sites occur across the southern Levant in diverse ecological settings, including the arid zones of the Negev/ Sinai and the Azraq Basin, as well as the coastal plain (Goring-Morris 1995). The Geometric Kebaran is also a pan-Levantine entity, although Henry (1989) Most scholars agree that this technological variability, recognized from its spatial and temporal patterning, is in one way or another related to past 'social groups' (Clark 1996; Fellner 1995b; GoringMorris 1995; Henry 1996; Kaufman 1995; Phillips 1996) . Some have suggested that these social groups should be thought of as groups based on kinship and that the lithic inventories can therefore be taken to reflect ethnic communities (Bar-Yosef 1991, 381-4; Henry 1989, 170-75; 1995, 420) . Beyond ethnographic analogies there is unfortunately little direct evidence to verify independently this interpretation. It is probably most appropriate to consider the shared technological and typological characteristics between lithic assemblages to be related to past 'traditions' in the very broadest sense of the term.
Although it is clearly difficult to avoid the normative, primordial connotations of this term in its most cultural-historical sense (Hodder 1982; 1986; Jones 1997; Shanks & Tilley 1987, 80-82) , tradition does not necessarily have to imply a concept of static 'mental templates' of manufacturing procedures and tool forms. Instead, they can be considered in a more reciprocal manner, being situated between the actions of individuals and social structures as material expressions of the process of structuration between these two, interdependent poles (Barrett 2001; Barrett & Fewster 1999; Bourdieu 1977; Dobres 2000; Giddens 1979; Hodder 1986; Ingold 2000; Lemonnier 1989; Pfaffenberger 1992; Shanks & Tilley 1987) . In other words, they reflect habitual yet dynamic, learned gestures and techniques mediated within social structures and relationships (Mauss 1935) . On the basis of the characteristics of the chipped-stone artefact inventories, their technological variability and spatial patterning, we are able to pick up elements of practical knowledge shared between members of a community. Such a community can be defined through these shared practices, gestures, knowledge and material culture that are propagated through learning and socialization within the community so that they are reproduced again and again over time (Dobres 2000, 129-35; Lave & Wenger 1991; Minar 2001; Sassaman & Rudolphi 2001; Wenger 1998) .
On this basis, we argue that the spatial patterning of lithic assemblages does reflect the presence of different communities in the Azraq Basin, defined by their shared knowledge and 'histories of learning' (Wenger 1998) . Excavations at 'Ayn Qasiyya seem to show that the Nebekian and Kebaran lithic industries in the Azraq Basin can be considered to be contemporary (Richter 2009; Richter et al. 2007; 2010a) . This differentiation in tool kits continues into the Middle Epi palaeolithic in the Azraq Basin. While Nizzanian toolkits are present at three sites, they are subtly different in microlith form and application of the microburin technique. In the Middle Epipalaeolithic, Geometric Kebaran sites are known from AWS 48, Kharaneh IV and Wadi Jilat 28. However, while they can be broadly identified with the Geometric Kebaran, they differ in tool form composition from classic Geometric Kebaran assemblages and from each other. While both lack the microburin technique, trapeze-rectangles at Kharaneh IV are far more diverse and the toolkit in general is more varied (Muheisen 1988a,c; Muheisen & Wada 1995) . But in comparison to the Middle Epipalaeolithic sites such as Jilat 22 lower and middle phases, and Jilat 10 (Byrd 1988; Byrd & Garrard 1989; Garrard & Byrd 1992; Garrard et al. 1994a ), which do not readily resemble any current lithic industry label, they nevertheless represent a coherent group of assemblages. The distinction between inventories and their spatial distribution is a pattern that is maintained into the Middle Epipalaeolithic. While Late Epipalaeolithic industries are known from less thoroughly explored sites and generally represent much smaller samples, they can all be assigned to the Natufian (Betts 1991; Garrard 1991 ). It appears that by the Late Epipalaeolithic a coherent technological lithic repertoire had emerged in the Azraq Basin, which is akin to other assemblages throughout the Levant. While the appearance of the Natufian suggests the spread of either communities or ideas coming in from outside the region (i.e. southern Jordan or the Mediterranean littoral: Bar-Yosef 1998; Bar-Yosef & Belfer-Cohen 2000), it is interesting to note that there appears to be a blending of traditions in the Azraq Basin beginning in the Middle Epipalaeolithic. Certain technological elements, e.g. the microburin technique, begin to appear at other sites, and distinct tool types also become more shared between sites. This may be taken as an indicator for the increase in interaction between groups and the sharing of practical knowledge and ideas between different communities. The spatial patterns exhibited by Epipalaeolithic lithic industries in the Azraq Basin are considered here as representing hunter-gatherer knowledge and skills, taught and learnt within particular social communities. We necessarily have to draw on some broad assumptions in this argument in order to interpret these patterns. The time period under discussion comprises c. 10,000 years and there is plenty of scope for diachronic and idiosyncratic change and variability. Current chronological data from Azraq do not yet provide us with a finer resolution to demonstrate contemporaneity of occupations or lithic assemblages (and perhaps never will). Broadly speaking, we consider many of the industries discussed here to be at least partly contemporary and at least in one way or another related to differences in people's practical knowledge and technological intentionality. By focusing not on the identification of archaeological patterns with ethnic or cultural dimensions (modern distinctions whose existence are far from clear in prehistory), but by insisting on the gestured politics and learned habits of persons situated within social structures we aim to highlight one element of organization and interaction in the Final Pleistocene of the Azraq Basin. We would emphasize that this is in line with the way in which many other scholars have discussed variability in the lithic industries of the Final Pleistocene ( 
Shell beads
While lithic artefact assemblages, spatial distributions and their association with broader lithic industries establish a basis on which to consider interaction, other material culture can be recruited to trace interactions between these socio-cultural entities. At the same time, these other materials provide further evidence that we are indeed dealing with distinct communities who are engaged in the exchange of objects. Marine shells have been reported from a number of Epipalaeolithic sites in the Levant, both in the Azraq Basin and elsewhere (Bar-Yosef Mayer 1989; 2005; Goring-Morris 1989; Reese 1991; . Bar-Yosef Mayer (2005) has documented transport of Mediterranean sea shells over distances of 280 km in the Sinai, while Goring-Morris (1989) has described the exchange of marine shells in the Sinai and Negev. Reese (1991; discussed the use and transport of marine shells at a number of sites throughout the Levant, including the Hisma sites of southern Jordan, where Red Sea species dominate and only a few Mediterranean shells are present.
In the Azraq Basin marine shells have been found at Jilat 6, 8, 10, 22, Uwaynid 18 and Azraq 17, 18, 32, (Garrard et al. 1994a; Reese 1991) and Kharaneh IV (Allcock 2009; Muheisen 1983; 1988a,c; Reese 1991; Fig. 4) . Piercing on a large number of these shells strongly suggests that they were probably used as beads or pendants. Reese (1991) identified the material from the Jilat, Uwaynid and Azraq sites to genus-level and showed that Dentalium, Nassarius, Pyrene, Ancilla, Cerastoderma, Columbella, Cerithium and Nerita shells are present at various of the above-mentioned sites (Table 3) . While Dentalium, Nassarius, Pyrene and Columbella genera occur both in the Red Sea and the Mediterranean, Ancilla and Nerita are native to the Red Sea only, and Cerastoderma are found only in the Mediterranean. Recent studies of marine and land shells from the renewed excavations at Kharaneh IV (where most identifications were made to specieslevel) shows that Nerita sanguinolenta (native to the Red Sea) and Mitrella scripta (native to the Mediterranean) are the most common species (Allcock 2009; Table 4) . Antalis sp. is also common at Kharaneh IV, but because these tube-shaped shells were cut into short, ring-shaped segments, the number of individual beads at the site does not provide a good indicator of their relative frequency. Nerita sanguinolenta are present in small numbers from the Early Epipalaeolithic levels onwards, but increase in frequency toward the Middle Epipalaeolithic (Phase D). Columbella rustica and Conus meditteraneus on the other hand are present in relatively larger numbers from the Early Epipalaeolithic levels onwards and decrease in abundance towards the Middle Epipalaeolithic.
Bearing in mind that the lithic industries common to both Jilat 6 and Uwaynid 14/18 can be considered to be very similar to those of southern Jordan and that the lithic assemblages of Kharaneh IV are related to those of the western, Mediterranean Levant, it is intriguing to note that Jilat 6 produced some shells of Mediterranean origin, and Kharaneh IV Red Sea shells (Allcock 2009; Reese 1991; Tables 3 & 4) . At Jilat 6, a majority of the sea shells are associated with the last phase of occupation at the site, rather than the earlier levels (Garrard et al. 1994a ). Nevertheless, a few sea shells were also evident in the lower strata. An interesting tendency begins to emerge here: some Mediterranean Sea shells have been found on sites that are associated with an otherwise exclusively east Levantine lithic industry (whose distribution extends south though the steppe towards the Red Sea). At the same time some Red Sea shells have been found on sites associated with 0 3 cm 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 Notes: a Native to both the Mediterranean and Red Sea; b Native to the Red Sea; c Native to the Mediterranean Sea Notes: a Native to both the Mediterranean and Red Sea; b Native to the Red Sea; c Native to the Mediterranean Sea; d Native to the Indo-Pacific a western Levantine lithic industry (whose distribution extends to the Mediterranean). Certain genera, including Nassarius and Columbella, occur in both the Mediterranean and Red Sea, and could thus indicate connections to either sea shore. What is critical here, however, is that we can link the origins of these sea shells with the spatial distribution of lithic assemblages in the southern Levant, especially during the Early Epipalaeolithic. In the Azraq Basin, sites that have lithic assemblages associated with practically exclusive east or west Levantine distributions contain sea shells that originate from both the Red Sea and the Mediterranean Sea. Most of the marine shells from the Wadi el-Jilat sites cannot be identified to have come from either the Red Sea or the Mediterranean. Those shells whose origin can be determined represent only a small sample and are evenly divided between the two. The case for the assemblage from Kharaneh IV is, however, somewhat stronger, since this site has produced a much larger sample. The presence of both Mediterranean and Red Sea shells at sites in the Azraq Basin indicates the wide-ranging connections between this and adjacent regions (Allcock 2009; Reese 1991) . It seems evident that the Azraq Basin was linked into a wider network of movement and material exchange throughout the southern Levant. It is not impossible to assume that the collection of sea shells occurred when groups were seasonally resident along the Mediterranean or Red Sea shores and that they brought sea shells with them to the Azraq Basin as part of seasonal migrations and movements. Hunter-gatherer group territory sizes have previously been estimated to lie around 260-770 km 2 (Henry 1989, 174 ; see also Binford 2001, table 8.04, 270-75) , based on ethnographical parallels. But hunter-gatherers rarely travel such distances in a linear fashion, as the Azraq Basin case would imply with movement to and from Azraq to either the Red Sea or Mediterranean. It seems therefore more likely that shells were exchanged along inter-regional networks between different groups inhabiting more localized territories, by which means they arrived in the Azraq Basin where they were then exchanged between groups who had established different links. We cannot be absolutely certain whether exchange only occurred in the Azraq Basin. Red and Mediterranean Sea shells may well have been exchanged outside the Azraq Basin and only brought to the region afterwards. However, it is fair to point out that the Azraq Basin is the only region in which the pattern of Red and Mediterranean Sea shell distribution versus the patterned distribution of distinct lithic industries is evident in this form, at least during the Early Epipalaeolithic.
The precise nature of interactions during which shell beads were exchanged remains elusive. However, two observations may help us to better understand their importance to Epipalaeolithic communities. One, it is probably fair to assume that these were exotic items, having been brought to Azraq over considerable distances (290 km to the Red Sea and 170 km to the Mediterranean Sea). It suggests that they held sufficient value to people to have been taken on these long trips -perhaps even specifically with the intention of exchange in mind. The second important observation here is that virtually all the shells were pierced, suggesting that they were hung as pendants, strung as part of necklaces, headsets, or other adornments of clothes or objects (Allcock 2009 ). Many were also stained with ochre. Indeed, their meaning and assigned value may have been closely related to their importance in these instances of the construction of body politics (Entwistle 2000; Joyce 2005; Meskell 1999; Yates 1993; Wright & Garrard 2003) , although of course other uses are also possible (counting aides, game pieces, etc.).
This exchange in shells can be considered to be a material manifestation of the establishment of social ties, interactions and relationships between groups. Marcel Mauss famously described exchange as a 'total social phenomenon' (Mauss 1935, 3) . Therefore, as shells were exchanged, ideas and knowledge were likewise passed on, resulting in a blending of cultural differences. Obtaining and trading shells may have also been an important factor in enhancing individual and group status, and may have played a role in wider social rituals, such as initiation rites, marriages or annual, seasonal meetings between groups. It is very possible that marine shells played a symbolic role in some, or several, of these practices and that they helped to affirm ties and relations within and between communities.
These interactions may have been friendly, or not, but in either case, it could have resulted in the borrowing, taking or exchanging of ideas and objects, of which shell and stone tools (if not microliths themselves, then at least the idea of what shapes to make them) were two examples. There is some indication that these interactions and exchanges may have intensified toward the Middle Epipalaeolithic, as seems to be suggested by the relative increase in marine shell in the region. In any case, the likely reciprocity underlying these exchanges (Gregory 1994) , was probably related to much wider underlying social practices, which incorporated understandings regarding wealth and commodity, rules for exchange, cosmology and ideology. It reflects a complex web of interaction which, although only preserved in the most ephemeral manner in the archaeological record, indicates a regional and pan-regional network of relationship and ties between communities. What is most evident, is the inter-relatedness of people and localities, manifested in the shared acquisition and use of marine shell.
Ground-stone tools
Ground-stone tool raw-material procurement and distribution can be considered an additional, if more oblique, indicator for interaction in the Azraq Basin. Ground stone is rare at most Early and Middle Epipalaeolithic sites, with a notable increase in presence during the Late Epipalaeolithic Natufian (Peterson 1999; Wright 1991; 1992a,b; . In the Azraq Basin ground-stone tools were found in the Early Epipalaeolithic levels at Azraq 17, Uwaynid 18, Jilat 6 (Wright 1991; 1992b) , Kharaneh IV (Muheisen 1983; 1988a,b) , as well as in the Middle Epipalaeolithic deposits at Jilat 8, 22 (Wright 1991; 1992b) and Kharaneh IV (Muheisen 1983; 1988a,b,c) . Portable ground-stone and bedrock mortars are known from virtually all major Late Epipalaeolithic sites in the basin (Betts 1991; Garrard 1991) . Basalt was the preferred raw material for the production of these tools. Natural basalts are widespread throughout the northern and eastern Azraq Basin, where they form extensive boulder fields and outcrops (Bender 1974) . While basalt outcrops in close proximity to some sites (Uwaynid 14 and 18, Azraq 17, and most of the Late Epipalaeolithic sites), it is some distance from the sites in the Wadi el-Jilat (c. 45 km) and Kharaneh IV (c. 25 km). There is therefore unequivocal evidence for the transportation of either finished tools or raw material for tool production to these sites. The exact provenance of basalt tools from these sites cannot, at present, be demonstrated due to a lack of sourcing studies. It should be noted that there are also basalt sources in the west Jordanian highlands, but they are at greater distances than those in the north and east Azraq Basin (the Wadi el-Mujib source is c. 60 km west of Wadi el-Jilat and much further from the other sites being discussed). Given that sites with very comparable chipped-stone inventories are known from the Azraq Basin, and since these are part of a regional settlement pattern, it seems more straightforward to think of intra-regional, Azraqspecific networks of material procurement and transportation. The movement of materials consequently implies the movement of people through the Azraq landscape. While the discovery of basalt ground-stone objects is not a clear-cut case of exchange, it nevertheless heightens the possibility of people meeting and interacting at various localities. Source locations for suitable raw materials were part of the common knowledge of groups and access to these may have been regulated or restricted in certain ways. While moving through the landscape or extracting material at these sources people likely encountered other groups, which created the setting for interaction. But raw material extraction and transport are naturally not the only instances in which such opportunities for interaction could have arisen.
Settlement patterns
The current distribution and nature of Epipalaeolithic sites in the Azraq Basin, seems to suggest a hierarchical settlement pattern. Although our knowledge is necessarily limited due to the uneven survey coverage of the region, it is possible to see that the distribution and character of archaeological sites fits the expectations for a logistical settlement pattern (Binford 1980) . The density of finds, thickness of deposits and, for this time period, enormous size, suggests that Kharaneh IV and Jilat 6 are agglomeration sites where large groups of people came together over the course of hundreds of years (c. 3000 years in the case of Kharaneh IV: see also Garrard & Byrd 1992) . These sites are associated with distinct lithic inventories (see above) and could be considered to have been occupied by groups with distinct technological and practical histories of learning. The spatial distribution of these sites highlights that agglomeration sites are found at some distance from the central oasis. Nearer to the oasis there are no known sites of comparable size during the Early or Middle Epipalaeolithic. It is possible that large sites are not found near the oasis because agglomeration sites were not needed in locales where wetland resources were available year-round. The migration of seasonal birds into the oasis may, however, have provided a seasonal incentive to use the oasis at particular times throughout the year. Sites with both Kebaran and Nebekian inventories (Uwaynid 14 and 18, 'Ayn Qasiyya), as well as a Geometric Kebaran site (AWS 48) and other potentially Early/Middle Epi palaeolithic sites (Azraq 17 Trench 1, Azraq 32) are known from within the oasis. The more dispersed settlement pattern near and in the oasis evident during Early and Middle Epipalaeolithic suggests that multiple groups exploited its resources and potentially shared the opportunities arising from the perennial water supply, game and plants available here. One of the recurrent questions in the study of the Epipalaeolithic of the Azraq Basin is why large sites such as Kharaneh IV and Jilat 6 were not established in the oasis itself.
Since the oasis has been subjected to intensive survey, the lack of such sites cannot be attributed to a gap in research coverage. The oasis would have provided ideal conditions for such large settlements, with water, game and plants being very abundant. While it is possible that the oasis was unattractive for this type of settlement for other reasons, it is also possible that social mechanisms existed to mitigate human impact and over-exploitation of the oasis. Faunal evidence indicates that visits likely occurred on a seasonal basis during the Early and Middle Epipalaeolithic (Martin 1994; Richter et al. 2010a ). If we accept that different kinds of social groups -however defined -drew on the oasis at particular points throughout the year shared the resources in this rich area, there is a high potential for interactions to have occurred. Of course, these interactions must not necessarily have been friendly. Rather than sharing resources, people may have competed over them, which could have involved conflict or violence. However, there is no direct evidence for one over the other, and peoples' engagement with each other is likely to have involved both at different points in time.
Discussion
We have discussed four related lines of evidence that provide some insight into interactions that occurred in the Azraq Basin during the final Pleistocene. Because of the spatially patterned distribution of lithic industries across the southern Levant and the traceable origins of certain shell beads from either the Mediterranean or the Red Sea, there is strong evidence for group interaction from at least 20,000 bp onwards. This interaction involved the exchange of sea shells, as well as the exchange of concepts, knowledge and ideas. An increase in interactions is likely suggested by the apparent increase in the amounts of sea shells at sites in the Azraq Basin, as well as by the 'blending' of lithic technological and typological traditions during the Middle Epipalaeolithic. It is only during the Natufian that a more homogeneous picture emerges as part of a wider pan-Levantine process. By this time the Azraq Basin formed part of a broader and perhaps differently connected cultural sphere.
The kind of 'exchange system' described above provides new insights into the long-supposed social interaction between final Pleistocene huntergatherer groups. That sea shells were transported and exchanged in the Epipalaeolithic Levant is not in itself a radically new finding (Bar-Yosef Mayer 1989; 2005) . But the existence of such regional and pan-regional systems of interaction and exchange have previously not been documented in sufficient detail. How can we situate these observations before the background of the critical social, economic and cultural changes of the transition from hunting and gathering to agriculture and village life? Interaction has been seen as one of the hallmarks of the Late Epipalaeolithic and the early Neolithic in the Levant, so much so that it helped to define the Neolithic as a new era in human development and history. Various scholars have argued that due to this interaction new forms of cultural and economic knowledge and new ideas travelled between different communities, uniting them in a shared and common Neolithic way of life (Cauvin 1994; Watkins 2003; 2010) . The emergence of the rich body of Neolithic symbolism has often been connected to this interaction, as has the spread of agriculture and domestic animals.
In the Azraq Basin, interaction amongst hunting and gathering communities can be traced to before 20,000 cal. bp. People interacted in manifold and sustained ways within the Azraq Basin and over 5000 to 6000 years before the emergence of the Late Epi palaeolithic Natufian. This interaction was not sporadic nor circumstantial; at Kharaneh IV the exchange of sea shells is documented in all occupational phases. This shows at the very least that the interaction evident in the Natufian and the Pre-Pottery Neolithic has a much older ancestry than currently recognized. It could even be argued that there is essentially no difference between the kind of exchange that took place in the earlier Epipalaeolithic and the Late Epipalaeolithic and Neolithic. While the kind of objects and ideas, and likely the socio-cultural context as well, were undoubtedly different, it seems inappropriate to think that there was little or limited interaction taking place amongst the hunter-gatherers of the Final Pleistocene. We have shown here that long-term and wide-ranging social networks of exchange and interaction existed within and between regions in the southern Levant and caution that we ought to be careful in how new or unique we consider interaction in the Neolithic, since it is not restricted to sedentary and larger social groups associated with agricultural communities (e.g. Watkins 2008; 2010, 621, 631) . Already at 20,000 bp groups in the Levant were engaging in wide-ranging and meaningful social and material exchanges and interactions, which involved sea shells that were considered important due to a combination of their rarity, exotic nature and (symbolic) value, and played a role in wider social negotiations and engagements. Through this they altered the way in which social relationships were forged, maintained and negotiated. This evidence shows that we ought to move away from casting pre-Natufian Epipalaeolithic communities in a simplistic 'before and after' perspective. The Neolithic may have been radically different and represent a departure in human development and history, but many critical aspects that are seen to define it were already in place generations before.
Acknowledgements
Research in the Azraq Basin by the Azraq Basin Early Prehistory Project was funded by the Council for British Research in the Levant and the Wainright Fund. The Epipalaeolithic Foragers in Azraq Project is funded by the Arts and Humanities Research Council. We are grateful to the Department of Antiquities of Jordan for giving permission to carry out research in the Azraq Basin. Comments from two reviewers helped to improve the text considerably. Any omissions or errors are of course our own.
Notes
1. Olszewski (2006, 24) has recently argued that the Nebekian from Yabrud as originally described by Rust (1950) is very similar to Henry's (1995) Qalkhan industry. She points out that Qalkhan points exist in layer 5 at Yabrud and that therefore the Nebekian at Yabrud displays subtle temporal variation over time. In favour of cutting down on existing names for lithic industrial complexes, Olszewski (2006, 25) suggests to abandon the term Qalkhan in favour of Nebekian, or to treat the Qalkhan as a sub-facies of the Nebekian. The lithic assemblage from the middle phase of Jilat 6 has produced a strong Qalkhan signature, however, containing many robust La Mouillah and Qalkhan points (Byrd 1998; Byrd & Garrard 1989; Garrard & Byrd 1992; Garrard et al. 1994a) , suggesting that this is a rather distinct assemblage. The dating of these assemblages is generally confirmed by a series of C14 dates as well as the stratigraphic succession, principally at Jilat 6 and Kharaneh IV. 2. In the case of Kharaneh IV Phase C it has to be pointed out that the published material from this phase is as yet limited, and that this occupation horizon consists of intensely deflated deposits (Maher & Richter pers. observ. June 2008) . 
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